Abstract: New calculations are presented for Gamow-Teller beta decay of nuclei near 100 Sn. Essentially all of the 100 Sn Gamow-Teller decay strength is predicted to go to a single state at an excitation energy of 1.8 MeV in 100 In.
We are interested in calculating the level structure and decay properties for as many nuclei as possible away from 100 Sn. We are also constrained by computational limitations to the consideration of J-T Hamiltonian matrix dimensions below about 10000. In model space SNA this constraint limits the β + decay calculations to those initial nuclei with N p +N n ≤4,
where N p are the number of valence proton holes and N n are the number of valence neutron particles. To go to larger N p values, we investigated model space SNB in which only the 1p 1/2 and 0g 9/2 proton orbitals are active. The interaction is, of course, model-space dependent and we replace the Ji-Wildenthal SPE and TBME with the seniority conserving interaction A reduction of the gap between the 0g 7/2 and 1d 5/2 single-particle states is obtained in the SNB model-space due to the relatively large proton-neutron TBME connecting the 0g 9/2 and 0g 7/2 orbitals. However, the reduction compared to experiment is too strong by about 30%.
Better agreement can be obtained by renormalizing the proton-neutron G matrix elements by a factor of 0. We concentrate in this letter on the Gamow-Teller (GT) β + decay properties of nuclei near 100 Sn. We will compare with recent experiments and comment on the significance of the predictions for future experiments. First we discuss the decay of the even-even N=50 isotones which have been the subject of several previous theoretical calculations. 4, 5, 6, 17 In Fig. 1 4 obtain the mean energy of the GT distribution of 98 Cd 0.5 to 1.0 MeV too high compared to experiment. In the present calculation, the mean energy of the GT distribution was lowered and brought into better agreement with experiment when the proton-neutron TBME were renormalized by the factor of 0.7 discussed above.
The total GT strength extracted from the 98 Cd decay experiment is 3.5
+0.8
−0.7 compared to a total of 13.4 calculated to lie within the sensitivity limit. Experiment is thus hindered by about a factor of h exp =3.8
+0.7
−0.6 compared to theory. Understanding of this hindrance is important in general and in particular for the calculations of the nuclear double-beta decays 19 which are used to set limits on the neutrino mass.
In the 0d1s shell nuclei (A=16-40) one observes a factor of h high =1/0.6=1.67 hindrance when experimental GT strengths are compared to those calculated within the full 0d1s model space. 20 From comparison of M1 and GT matrix elements one can deduce that about two-thirds (in the amplitude) of this comes from higher-order configuration mixing while one-third comes from the delta-particle nucleon-hole admixture. 21 Observation of about the same hindrance factor for the total β − strength in heavy nuclei deduced from (p,n) reactions 22 indicate that the mass dependence of higher-order and delta admixture effects is not large, and one may expect about the same factor of h high =1.67 to contribute in the 100 Sn region. This leaves another factor of h exp /h high =2.3±0.4 to be understood.
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The calculation for 100 Sn in the SNB model space is extremely simple − just a single 0g 9/2 proton hole − 0g 7/2 neutron particle final state with a B(GT)=17.8. Instead of this simple calculation, we show in Fig. 1 Sn is due to the relative reduction of the residual interaction compared to the 0g 9/2 -0g 7/2 spin-orbit splitting and to the fact that both the 0g 9/2 and 0g 7/2 orbitals lie next to the Fermi surface. As has been pointed out, 27 it is Coulomb interaction which pushes the proton 0g 9/2 SPE above the neutron 0g 7/2 SPE and opens up the Q-value window for this strong GT decay. The 0g hindrance factor we obtain for 
